Summary. By generalizing the classical Knaster-Kuratowski-Mazurkiewicz Theorem, we obtain a result that provides sufficient conditions to ensure the non-emptiness of several kinds of choice functions. This result generalizes well-known results on the existence of maximal elements for binary relations ( Llinares and Sánchez [9]) and on the nonemptiness of some classical solutions for tournaments (top cycle and uncovered set) on non-finite sets.
Introduction
An interesting problem in choice theory consists of finding sufficient conditions to ensure the non-emptiness of choice functions on a class of choice situations sufficiently large. This kind of result is very important, not only in economics but also in decision analysis, optimization and game theory. In general, there are two different approaches to dealing with this problem, those of binary and non-binary choice functions.
The authors wish to thank J.E. Peris for his helpful comments. In the binary case, the choice function is made by using a binary relation (representing preferences), and the choice set consists of the best elements according to this binary relation. There is a great number of works devoted to the analysis of the existence of maximal elements, since they are considered "the best ones". There are two basic ways to prove the existence of maximal elements on compact sets. One of them assumes convexity and continuity conditions (see Shafer and Sonnenschein [13] Llinares [7] that unify these two approaches. In any case, the acyclicity of the binary relation is a necessary condition to ensure the existence of maximal elements in each feasible subset; but there are many contexts in which to ask, a priori, for acyclicity of the binary relation is too strong a restriction. This is the case of realistic social decision mechanisms as, for instance, majority voting where it is well known that cycles may appear. This fact has inspired many papers on the problem of choosing the best elements when there are no maximal elements; such as the study of tournaments (asymmetric and complete binary relations).
The non-binary approach considers situations in which the choice function is not representable by a binary relation. Some of the motivations for considering this kind of choice function are the unresolvedness of preferences (see Nehring [12] ) or the use of non-classical mechanisms (see Aizerman and Malishevski [1] ). Llinares and Sánchez [9] analyze the non-emptiness of non-binary choice functions by using weaker conditions than Nehring [12] for a class of contractionconsistent choice functions.
The aim of this work is to provide a result on the non-emptiness of choice functions that unifies all these different approaches considered in the literature. Since most of them are based on a reasoning of non-empty intersection, we start by generalizing the classical Knaster-Kuratowski-Mazurkiewicz Theorem (from now on, KKM Theorem) to a context in which no linear structure is required.
A KKM result
Let X be a topological space and F (X ) the family of non-empty finite subsets of X . For each B ⊆ X , its topological closure is denoted by cl (B ) and, if A ⊆ X and B ⊆ A, cl A [B ] denotes the topological closure of B on A with respect to the relative topology induced on A by the topology of X . Moreover, if X is a topological vector space, the convex hull of B ⊆ X is denoted by H (B ). As usual, ∆ n is the n-dimensional simplex of R n+1 (i.e., ∆ n = H ({e i : i = 0, 1, ..., n}) with {e i } n i =0 the canonical basis of R n+1 ) and, for all J ⊆ {0, 1, ..., n}, ∆ J represents the corresponding face (i.e., ∆ J = H ({e i : i ∈ J })).
We are going to present our generalized KKM result by making use of a general abstract convexity structure called L-structure. This notion is equivalent to that of an mc-structure (see Llinares [8] ), which generalizes the notion of usual convexity as well as other abstract convexity structures.
